appropriate to add to the published reports a description of additional cases so as to provide additional material for a more comprehensive understanding of double inlet left ventricle.
Straddling tricuspid valve is an anomaly wherein the tricuspid valve overrides the ventricular septum and communicates with both ventricles. This condition may be considered as one form of double inlet left ventricle. In another form of the latter condition the tricuspid valve opens entirely into the left ventricle, as does the mitral valve. The subject of double inlet left ventricle and straddling tricuspid valve have received major attention only in recent years. The subject is somewhat complex in that variations in the positions of the ventricles and of the great arteries may be associated and mitral atresia may be present.
Because of the foregoing and the fact that a limited number of cases Transposition of great vessels Transposition of the great vessels is defined as an abnormal external relation of the great vessels in that the aorta occupies a position more anterior than normal and the great vessels lie parallel to each other. The aorta arises from the morphological right ventricle and the pulmonary trunk from the morphological left ventricle. In addition to transposition, the great vessels may show inversion or noninversion. If the transposed aortic valve lies to the right of the pulmonary valve, there is noninversion or d-transposition. If the transposed aortic valve lies to the left of the pulmonary valve and the ascending aorta sweeps along the left side of the pulmonary trunk, there is inverted or 1-transposition. Double inlet left ventricle Double inlet left ventricle may be designated as either of the partial type or of the complete type.
The partial form of double inlet left ventricle involves either non-inverted or inverted ventricles and is characterized by the tricuspid valve overriding (straddling) a ventricular septal defect and opening partly into the morphological left ventricle and partly into the morphological right ventricle ( Fig. i and 2 Fig. 3 and 4) . The septal leaflet alone or the septal and either the posterior or the anterior leaflets of the tricuspid valve were the straddling ones. Chordae from these leaflets attached to the left ventricular side of the ventricular septum or to papillary muscles of the left ventricle. The right ventricle was hypoplastic in 'each case (Fig. 3a) except the one (Case 2) in which aortic atresia was also present (Fig. 3b) . In this case the right ventricle was larger than the left ventricle.
The 5 cases with non-inverted (concordant) ventricles could be subdivided into two groups according to the position and origin of the great vessels. In 3 cases (Cases I to 3) the great vessels were normally interrelated and arose normally ( Transposition of the great vessels (1-type in 4 and atypical (Case io) in i) was present in 5 ofthe 6 cases with ventricular inversion. In these, the right atrioventricular valve was considered to be the morphological mitral valve and the left, the tricuspid. In one ofthese cases, the right-sided mitral valve was atretic (Case io), while in the remaining 4 the mitral valve was present and opened entirely into the right-sided morphological left ventricle (Fig. 2a , and 6a and b). In each of these 5, the anterior and the septal leaflets of the left-sided morpholoOcal tricuspid valve straddled the ventricular septum so that this valve opened partly into each ventricle. In 4 specimens, chordae from the 'straddling' leaflets attached to a papillary muscle of the morphological left ventricle and in one specimen to the septal wall of the morphological left ventricle. The morphological right ventricle was hypoplastic in each of the 5 cases ( Fig.   2b ).
In 4 classical for corrected transposition ( Fig. 6a and b) . In the fifth case (Case io), the great vessels showed atypical transposition. Though the aorta arose from the left-sided morphological right ventricle anterior to the pulmonary trunk, it then ascended to the right of the pulmonary trunk (Fig. 6c) (Fig. 7) .
Associated anomalies
The associated anomalies observed in our cases are summarized in Table i . Obstruction to pulmonary blood flow was present in 3 cases. In 2 of these, it took the form of subpulmonary stenosis and in one pulmonary valvular atresia. Obstruction to outflow from the left atrium occurred in 2 cases and was represented by parachute mitral valve (one case) and mitral atresia (one case). In an additional case, mitral atresia was present in association with inverted ventricles and caused obstruction to outflow from the right atrium.
Aortic valvular atresia associated with coarctation of the aorta was present in one case; in 4 other cases, obstruction in the aorta was present in the Clinical findings The ages of the ii patients (6 boys and 5 girls) in this series varied from 5 days to IO years. Only 3 patients were older than 5 months, their ages being 2i, 3j, and io years, respectively. The family history was significant in only one patient (Case 3) whose cousin had been found at necropsy to have aortic valvular stenosis with left ventricular endocardial fibroelastosis. Each of the patients who survived beyond two weeks showed poor growth. Because of similar clinical features, findings of groups i and 2 will be presented together.
One baby was blue at birth and 3 others developed cyanosis within the first week of life. One infant who was acyanotic at 6 weeks of age developed mild cyanosis by the age of 5j months and moderately severe cyanosis by 9 months (Case 3). Pathological study showed that obstruction to pulmonary blood flow was present in 3 of the 5 cases with cyanosis. In 2 of these, there was pulmonary stenosis (Cases 3 and 5) and, in one case, pulmonary atresia (Case 7).
Congestive cardiac failure was present in 6 of the 8 cases without obstruction to pulmonary blood flow. Two of these were investigated in infancy because of failure to respond to anticongestive measures. A persistent ductus was divided in both. One of these (Case i) survived to the age of 31 years. In the other (Case 6), resection of coarctation of the aorta and banding of the pulmonary trunk were also performed and the patient survived to the age of IO years.
Hypoxic spells were present in only one patient (Case 3). This patient initially presented with features of a ventricular septal defect with left-toright shunt. Over the course of several months, signs of increasing severity of pulmonary stenosis developed.
The presenting symptoms in one patient (Case i i), the solitary case with Down's syndrome in this series, were related to an associated tracheo-oesophageal fistula.
Physical examination disclosed extracardiac anomalies in 3 patients. In addition to the one case with Down's syndrome, one showed features of trisomy-i8, with multiple musculoskeletal anomalies including rocker-bottom feet, pes cavus, abnormal facies, ears fused to scalp, absent right clavicle, and harelip (Case 2). In the third patient (Case 3) a lumbosacral myelomeningocele was successfully repaired in infancy, the patient surviving to the age of 2. years.
Physical examination of the cardiovascular system showed nonspecific findings. Cardiomegaly and congestive failure were present in 6 patients.
The first cardiac sound was unremarkable in each of the ii patients. The second sound was variously described as normal, single, or split with accentuated pulmonary component. Except for one patient (Case 2), a systolic murmur was heard in each. It varied in intensity from grade 2 to 4/6 and was variably described as pansystolic or ejection systolic. A delayed diastolic rumbling murmur at the apex was described in 2 patients. In the one patient with pulmonary atresia (Case 7), a murmur was not heard initially but by the age of ii days a continuous machinery-type murmur was audible. (-75') . Isolated right atrial hypertrophy was present in 4 of the 6 electrocardiograms. None showed left atrial hypertrophy. Biventricular hypertrophy was present in 4 and isolated right ventricular hypertrophy in 2 electrocardiograms. Both patients with obstruction to pulmonary blood flow (pulmonary atresia and surgical banding of the pulmonary trunk) showed biventricular hypertrophy. A qR morphology of the QRS complex was present over the right praecordial leads in 4 electrocardiograms, the other 2 showing 'pure R' complexes. A 'Q' wave was not present over the left praecordial leads in any of the electrocardiograms from this group.
Electrocardiographic findings

Radiological findings
No diagnostic features were obtained from standard radiological studies. This applied as well to the group with inverted ventricles, none of whom showed the classical radiological features of 1-transposition.
The cardiac size varied from normal to conspicuous enlargement with nonspecific configuration in members of both major groups. In general, the cardiac size was enlarged with increased vasculature in those without pulmonary stenosis and normal with diminished pulmonary vasculature in those with pulmonary stenosis.
Cardiac catheterization and angiocardiography
Cardiac catheterization was performed in 5 of the ii patients and angiocardiographic studies in 6 patients but these investigations did not lead to a correct diagnosis of double inlet left ventricle in any of the cases. Among the 6 patients in whom angiocardiograms were done, atriograms were performed in only 2 patients, each with non-inverted ventricles. In one of the latter patients (Case 3) a right atriogram done after attempted surgical closure of the ventricular septal defect and resection of the right ventricular outflow obstruction disclosed two streams of contrast material leaving the right atrium. One of the streams opacified the hypoplastic right ventricle and the other the left ventricle. These diagnostic features were interpreted as those of a residual ventricular septal defect.
In another patient (Case 5), the right atriogram opacified only the left ventricle, which was large, whereas a left atriogram opacified both ventricles. These observations cannot be explained by the anatomical findings.
In one patient (Case 6) with inverted ventricles, the laevophase of a pulmonary arteriogram showed interesting features. After opacification of the left atrium, there was opacification of both ventricles. The hypoplastic inverted left-sided right ventricle was mistaken for the left atrial appendage while the image of the inverted right-sided left ventricle was interpreted as that of a single ventricle (Fig. 9) . Fig. 2 and 6a) noninverted ventricles, a straddling tricuspid valve would result in some of the systemic venous blood stream entering the left ventricle as an obligatory right-to-left shunt into the left ventricle. In contrast, with inverted ventricles, the left-sided tricuspid valve straddles the ventricular septum and results in an obligatory left-to-right shunt into the right-sided morphological left ventricle. In the absence of obstruction to pulmonary or systemic blood flow or abnormally attached great vessels, the main determinant of the haemodynamic abnormality would, therefore, be the presence or absence of ventricular inversion.
Two types of great vessel relations were observed in each of the two types of ventricular relations.
With non-inverted ventricles, the great vessels were either normally related or exhibited the relation of d-transposition. In the group with inverted ventricles, the great vessels usually showed an external relation as in 1-transposition.
In one case, however, the aorta arising from the inverted right ventricle ascended to the right of the pulmonary trunk as is seen in d-transposition. There is semilunar-atrioventricular valve discontinuity. seemingly on the basis of a relative increase in pulmonary stenosis. Obstruction to pulmonary blood flow was thus present in 2 of the 3 patients with cyanosis. In the group with inverted ventricles and an obligatory left-to-right shunt, only the one patient with pulmonary atresia was cyanotic. Only minimal cyanosis was noted in another patient without obstruction to pulmonary blood flow. The presence or absence of cyanosis in patients with double inlet left ventricle is thus related to pulmonary stenosis. In the absence of pulmonary stenosis, the patients presented predominantly with congestive cardiac failure for which the associated ventricular septal defect was mainly responsible.
Certain electrocardiographic findings need to be emphasized. Left axis deviation of the frontal plane QRS axis was present in 3 of the 4 patients with non-inverted ventricles and was associated with right, left, or biventricular hypertrophy. Thus, double inlet left ventricle should be included in the differential diagnosis of cyanotic or acyanotic patients with congenital cardiac disease who exhibit left axis deviation. In 4 of the 6 patients with inverted ventricles electrocardiograms showed right axis deviation, and in one, an axis of + 800, with
